Introduction: Subcutaneous emphysema (SE) is a clinical condition that occurs when air gets into soft tissues under the skin. This can occur in any part of the body depending on the type of pathology. The most common site is under the skin that covers the chest wall or neck. It is characterized by painless swelling of tissues. The classic clinical sign is a crackling sensation upon touch, resembling that of touching a sponge beneath your fingers. Objective: To describe a new way to diagnose subcutaneous emphysema. Method: Our finding was a matter of serendipity while inspecting a patient with subcutaneous emphysema using a stethoscope. Instead only hearing the patient's chest, the stethoscope was gently pressed against the skin with SE and so we were able to detect a different sound. Results: This new way to diagnose subcutaneous emphysema consists in pressing the diaphragm part of stethoscope against the patient's skin where SE is supposed to be. Thus, we are able to hear a sound of small bubbles bursting. Crackle noise has an acoustic emission energy that varies between 750-1,200 Hz, considered high frequency. Conclusion: Although currently the use of imaging methods is widespread worldwide, we would like to strengthen the value of clinical examination. Auscultation is an essential diagnostic method that has become underestimated with the advances of healthcare and medicine as a whole. We therefore propose a different approach to diagnose SE.
introduction
In 1834, René Laennec said: "I recalled a well-known acoustic phenomenon: if you place your ear against one end of a wood beam, the scratch of a pin at the other end is distinctly audible". 1 Subcutaneous emphysema (SE) is a clinical condition that occurs when air gets into soft tissues under the skin. This can occur in any part of the body depending on the type of pathology. The most common site is in the skin that covers the chest wall or neck.
It has a particular characteristic because air travels from its initial location to other sites along the fascia. One of the most common is the travelling of air from the mediastinum to the neck and face along the fascia planes, but it can also travel from the retro peritoneum to the neck or retro peritoneum to scrotum.
The first description was by Laennec in 1819, who described pneumomediastinum. 1 The gas entrapped under the skin can result from a lesion on the respiratory or gastrointestinal systems. It often does not need treatment itself, but its presence indicates other possible serious injuries that do require urgent management.
This article discusses the chest and neck presentation only.
Pathophysiology
The pathophysiology of subcutaneous emphysema originated from the lung involves air leak that may reach subcutaneous plane by means of two different routes:
1. In 1939, in Ontario, Canada, Macklin demonstrated, in a series of experiments on cats and other animals, that air leaked from pulmonic alveoli enter pulmonary interstitial space and can travel along the sheaths of pulmonary blood vessels through artificial channels from the lungs to the mediastinum and later to the neck through the fascia planes; 2 2. The simplest mechanism occurs when the parietal pleura is torn, so that air which has entered the pleural space may pass directly into the chest wall and subcutaneous tissues.
3
Signs and symptoms It is characterized by painless swelling of tissues commonly seen over the chest wall, neck and head, around drain sites ( Figure 1 ) and around wound sites, but it can be seen in any place of the body. The classic clinical sign is a crackling sensation to the touch, resembling the feeling of touching Rice Krispies or the sensation of having a sponge under the fingers.
Chest pain, sore throat, trouble in swallowing, aching neck, breathlessness and wheezing can be found.
In severe cases, there can be swelling of the entire face and neck sometimes associated with cardiopulmonary symptoms.
Causes
• Pneumothorax (blunt trauma occurring with a rib fracture or open due to stabbing or gunshot wound and barotrauma).
• Bronchial rupture.
• Esophageal rupture.
• Facial bone fracture.
• Posterior duodenal perforation; in this case, the crackling sensation is identifiable by digital rectal examination.
• Infection in any part of the body, such as gangrene.
• Posterior colon perforation.
• Spontaneous occurrence (while shouting, singing, child birth, violent coughing, straining defecation). 4 • Following chest tube insertion, tracheal intubation and surgical procedures in upper gastrointestinal tract.
• Complication of asthma from nebulization of bronchodilators.
Diagnosis
The diagnosis of subcutaneous emphysema is simple due to its characteristic signs and symptoms, but elucidating the primary cause is sometimes difficult and requires an imaging method.
Chest radiograph
Subcutaneous emphysema may be seen as radiolucent area on soft tissue ( Figure 2 ), which is the most common way of finding it. Sometimes, striations are noticed in the pattern expected from the pectoralis major muscle group (Figure 3) , which is called ginkgo leaf sign of the chest. The air that outlines the fibers of the pectoralis major muscle creates a pattern that resembles the veins of a ginkgo leaf (Figure 4 ).
FIGURE 1
The last hole of thoracic drain at the level of the skin predisposing to the appearance of SE.
FIGURE 2
Subcutaneous emphysema on X-ray: arrows show SE at right side of chest and at supraclavicular site.
Computed tomography (CT scan)
Air trapped in subcutaneous tissue appears as dark spots on CT scan. It is easier to see than in the X-ray ( Figure 5 ).
Classification for severity
In 2013, Aghajanzadeh et al. 5 classified subcutaneous emphysema into five grades according to severity: grade 1, base of the neck; grade 2, all of neck area; grade 3, sub pectoralis major area; grade 4, chest wall and all of the neck area; and grade 5, chest wall, neck, orbit, scalp, abdominal wall, upper limbs and scrotum. 5 
Treatment
The treatment of subcutaneous emphysema itself is expectant: controlling the main cause solves this situation, for example: properly inserting a chest tube to treat pneumothorax and making sure that the last hole of the tube is inside the pleural space; closing bronco pleural fistulas; surgically treating and removing skin infections that can cause gangrene; properly draining and correcting ruptured esophagus.
Three types of treatment have been proposed for subcutaneous emphysema with cardiac and respiratory involvement: Gingko leaf sign 1. The drain is positioned in subcutaneous space through blunt dissection in the compromised chest (midclavicular line, midway between the clavicle and nipple) and later connected to a vacuum device at low pressure (5 cmH 2 O). This was suggested in case of extensive disease with airway and cardiovascular compromise by compression of structures in the neck. 6 2. Use of subcutaneous incisions to decompress massive spontaneous subcutaneous emphysema to neck and head with no obviously remediable intrathoracic process. Bilateral 3-cm infraclavicular incisions made down to the pectoralis fascia in these patients with acute decompression and alleviation of the case. 3. Use of needles has been described in the past. 8 
Method
Search for the articles included in this review was done on the Medline, Lilacs and Cochrane library databases using the Medical Subject Headings (MeSH): subcutaneous emphysema.
The new way to diagnose subcutaneous emphysema was discovered as serendipity during the normal clinical inspection of patients with suspected subcutaneous emphysema. The patients underwent usual clinical inspection: auscultation, inspection, palpation and percussion of chest and neck.
During the clinical exams, instead of only hearing the patient's chest, the stethoscope was gently pressed against the swollen skin with SE, with the purpose of performing a classic clinical examination.
While pressing the stethoscope's diaphragm onto the swollen skin with SE, an incidental finding was noted: a new noise could be detected coming from the skin and not from the lungs or pleural space.
results
The result of this incidental finding was a new way to diagnose SE. It consists in pressing the diaphragm part of the stethoscope against the patient's chest, neck or belly, where SE is present. This way, it is possible to hear the noise of lots of small bubbles bursting. Very audible crepitation comes from the stethoscope. It has an acoustic emission energy that varies between 750-1.200 Hz, which is considered high frequency. 9 This treble (acute) sound produced can be heard using the diaphragm part of a stethoscope, which was designed to hear acute sounds. discussion Currently, the use of imaging methods is widespread but we would like to highlight the value of clinical examination. Although auscultation is an essential diagnostic method, it has become underestimated in many cases as healthcare and medicine have advanced. However, it is a simple, noninvasive, quick diagnostic technique and is appropriate to rapidly investigating the pathological condition, and is still very useful for medical care in emergencies and disasters. Making a diagnosis based on auscultation requires sufficient experience. 10 In this context, we would like to propose a different way to diagnose subcutaneous emphysema. A new diagnostic and qualitative sign.
When a patient has SE, we can feel a crackling sensation in the patient's skin to the touch. This different way to diagnose consists in pressing the diaphragm part of a stethoscope against the patient's chest, neck or belly, and hear small bubbles bursting. Hearing the emphysema is even more sensitive than touching it ( Figure 6 ).
We therefore propose this different and simple manner to diagnose this particular clinical condition.
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